Proteolytic cleavage at the Gag-Pol junction in avian leukosis virus: differences in vitro and in vivo.
In avian leukosis virus, processing by the viral protease (PR) appears to activate reverse transcriptase (RT), since PR-defective virions have extremely feeble reverse transcriptase activity. We showed previously that when such detergent-treated virions are digested in vitro with PR, the Gag precursor is completely and properly matured, but the Gag-Pol precursor is not. In particular, the junction between Gag and Pol, i.e., between the PR and RT domains in Gag-Pol, remains refractory to cleavage, and reverse transcriptase is hardly activated. We have now investigated processing between Gag and Pol in greater detail, both in vitro and in vivo. In vivo, three mutations designed to destroy or alter the cleavage site at the N-terminus of RT failed to abrogate processing, suggesting that nearby cryptic cleavage sites can be used by PR, and thus that in virions this portion of Gag-Pol is in an extended conformation. By contrast, resistance to cleavage was observed in vitro in a series of N- and C-terminally truncated Gag-Pol substrates, produced by in vitro translation or in the baculovirus-insect cell system. This resistance was maintained even in short polypeptides, implying that the inability to be processed in vitro is a consequence of local conformation. In the previously described Gag mutant cs22, which is unable to undergo full activation of PR, we found that in vivo in quail cells the only cleavages made in the Gag-Pol polypeptide are at the NC-PR and the PR-RT junctions, suggesting that in wild-type avian leukosis virus, processing of Gag-Pol begins by cleavage immediately upstream and downstream of the PR domain. Taken together, these results suggest a model in which in immature virions the segment of polypeptide between PR and RT is held in an extended but inherently unstable conformation, and that in vivo the first cleavage in Gag-Pol must occur in this region. In the absence of virion structure this segment of polypeptide collapses into its most stable conformation, preventing cleavage. Based on amino acid sequence, we predict that this portion of Gag-Pol adopts a coiled coil conformation reminiscent of a leucine zipper.